Over the past 20 years, a trend toward index fund investing has emerged. Currently, more 
I. Introduction
Neoclassical asset pricing theory assumes that the prices of stocks change as a result of new information about a corporation's value to its shareholders. Event studies on changes to the composition of an index are frequently used to examine whether a non-valuation motivated change in the quantity demanded of a given security results in a change in its price. This is because many do not consider a demand shock from passive investors to be indicative of a stock's intrinsic value.
In a broad review of studies investigating indexation price effects, Brealey (2000) identifies a trend over the period 1966 -1995 toward larger positive abnormal returns following the addition of a stock to the S&P 500 and larger negative abnormal returns following a deletion of a stock from the index. Petajisto (2008) finds that the average abnormal returns to additions are 8.8% in the period 1990 through 2005, and the average abnormal returns to deletions are -15.1%. French (2008) shows that the percentage of U.S. equity mutual fund assets invested in index funds increased from 1.0% in 1984 to 12.4% in 2003, which suggests that the growth of the event effects may be largely due to the shift toward passive investing. Shleifer (1986) and Petajisto (2008) estimate that the price elasticity of demand is near unity. Contrary to the predictions of Fama's (1970) efficient market hypothesis, arbitrage trades have not flattened the demand curve. Petajisto (2008) also discovers that in the period 1990 through 2005 the average abnormal returns to additions to the Russell 2000 was 8.0% and the average abnormal returns to deletions was -13.4%. Price effects in the purely market cap-based Russell 2000 that are similar to those observed in the S&P 500 index provide further evidence of downward-sloping demand curves for stocks.
In a related strand of research, Barberis, Shleifer, and Wurgler (2005) theorize that, in the presence of limited arbitrage, money flowing into a segment of the market impacts the correlation of returns between stocks in that segment. Consistent with the authors' habitat theory of return comovement, they find that a stock's correlation with other stocks in the S&P 500 increases when it is added to the index and, commensurate with the trend towards S&P 500 index fund investing, the correlations have increased in recent years.
Event studies only partially address price effects associated with index fund investing. This is because investor cash is continuously flowing into and out of index funds, yet changes to the composition of an index only occur a few times a year. It is possible that changes in the quantity of a stock demanded by index fund managers as a result of fund flows may also impact the price of the stock if equities within the index exhibit downward-sloping demand curves. Goetzmann and Massa (2003) examine the relation between index fund flows and returns on the index and find that a strong same-day relationship exists. However, it is difficult to determine whether the flows are driving the returns or vice versa. To disentangle demand effects from potential feedback effects, the authors perform a Geweke-Messe-Dent (1982) (GMD) test. The GMD test confirms that the direction of causality is from flows to returns. However, the GMD test is weak if the causality is at a higher frequency than the data. This motivated the authors to conduct a series of tests using higher frequency data which arrive at the same results as the GMD test. Hence, strong evidence suggests that flows drive returns. However, the question of whether or not companies that are constituents of the index have become overvalued relative to fundamentals as a result of S&P 500 index fund money flow has not yet been determined.
We hypothesize that flows into S&P 500 index funds positively impact the PE ratio of companies that are in the index relative to those that are not. In an unpublished manuscript, Morck and Yang (2002) 
II. Data
To maximize coverage of index fund assets, we incorporate both mutual fund and exchange traded fund (ETF) data into our analysis. Mutual fund and ETF data come from 
B. Description of data on S&P 500 index valuation.
For each month in the sample, information on month-end closing prices, earnings per share, book value per share, and a variable indicating historical S&P 500 index constituency status is gathered from Compustat on all publically-traded large-cap companies. Following Fama and French (1996) we define large-cap as greater than median NYSE market capitalization and gather monthly market capitalization breakpoints from Kenneth French's website. We restrict our analysis to only large-cap companies in order to prevent the "size premia" from biasing our results. We exclude non-operating establishments, financial services companies (due to non-reporting of working capital data), and companies headquartered outside of the United States (ADRs, ADSs, AMs, and GDRs) 3 from our analysis. We define earnings per share as 12-month moving average quarterly as reported basic earnings per share. We define book value per share as the total value of common equity excluding intangible assets based on fiscal year end data divided by common shares outstanding.
Additionally, for each month in the sample, data on various accounting line items are Following Damodaran (2007) , ROIC is calculated as After-Tax Operating Income divided by the book value of lagged four-quarter invested capital, where after-tax 3 Non-operating establishments are detected through industry name. Following the method of Petersen and Rajan (1997) , financial services companies are considered to be those with a Standard Industrial Classification code ranging from 6,000 to 7,000. ADRs, ADSs, AMs, and GDRs are detected through the company name (i.e. -ADR in a company name indicates that the security is an ADR). 4 For a discussion of how these factors impact valuations, see Koller, et al. (2005) and Damodaran (2007 Following Brealey, et al. (2006) , the internal growth rate of dividends is calculated as the product of the plowback ratio and return on equity. The plowback ratio is equal to one minus the indicated annual dollar value of dividends paid to common shareholders divided by income before extraordinary items (adjusted for common stock equivalents).
The return on equity is calculated as income before extraordinary items divided by lagged four-quarter book value of equity.
To control for the effect of outliers and data entry errors from the data feeds, all accounting variables are Winsorized (i.e. truncated) at the 1% tails. and eight are the unrestricted models which add structure to the other models through incorporating the valuation control variables and also both US equity fund and S&P 500 index fund net cash flow into the models.
III. Methods

IV. Results
Table 1 presents summary statistics on the main variables of interest. Table 2 presents the results from equations that relate PE ratio to the explanatory variables.
A. Description of results from the analysis of price-to-earnings ratio.
The results in table 2 show that the impact of money flow into S&P 500 index funds on corporate valuations is economically significant. The results from regressions that do not control for US equity fund net cash flow imply that, when evaluated at mean levels, the PE ratio of companies that were not constituents of the S&P 500 index decreased by 0.04 (0.2%) due to S&P 500 index fund net cash flow, albeit insignificantly. However, the PE ratio of companies that are constituents of the index increased by a significant (at the one percent level) 0.41 (1.9%) due to S&P 500 index fund net cash flow. The asymmetric magnitudes of the effects may be attributable to S&P 500 index fund net cash flow subsuming the effect of aggregate US equity fund net cash flow. After controlling for aggregate US equity fund net cash flow, when evaluated at mean levels the S&P 500 index fund net cash flow is associated with a 0.21 (0.9%) decrease in the PE ratio of nonconstituents and a 0.19 (0.9%) increase in the PE ratio of constituents. When comparing these results between the two groups with those obtained from the regressions that do not control for aggregate US equity fund net cash flow, there is greater symmetry in the absolute value of the slope coefficient values on S&P 500 index fund net cash flow yet the differences in values are quantitatively unchanged. Furthermore, the effects are highly significant, with S&P 500 index fund net cash flow being associated with p-values of .02 or lower.
Because money flow into S&P 500 index funds is quite volatile over our sample period, with a standard deviation of $2.2 billion, we also interpret our results when evaluated at levels of S&P 500 index fund net cash flow that are one-standard deviation greater than the average. When evaluated at these levels through the use of models that don't control for aggregate US equity fund net cash flow, the PE ratio of nonconstituents decreased by 0.11 (0.5%) due to S&P 500 index fund net cash flow, while the PE ratio of constituents rose by 1.31 (6.2%). After controlling for aggregate US equity fund net cash flow, the PE ratio of nonconstituents fell by 0.67 (3.0%) while the PE ratio of constituents rose by 0.62 (2.9%). When evaluated at mean levels of S&P 500 index fund net cash flow and PB ratio, the PB ratio of constituents increased by 0.10 (2.4%) due to S&P 500 index fund net cash flow, while the PB ratio of nonconstituents also increased but only by 0.03 (0.6%). We attribute the slight increase in the value of nonconstituents to aggregate US Equity fund net cash flow, which were omitted from this set of regressions. After controlling for aggregate US Equity fund net cash flow, when evaluated at mean levels the PB ratio of constituents increased by 0.06 (1.5%) while the value of nonconstituents were quantitatively unchanged. When parameters estimated from the full model are evaluated at mean levels of levels of PB ratio but levels of S&P 500 index fund net cash flow that are one-standard deviation greater than the mean, the PB ratio of constituents increased by 0.21 (4.9%) and the PB ratios of nonconstituents decreased by 0.01 (0.3%).
B. Description of results from the analysis of price-to-book ratio.
Lastly, we acknowledge the concern that our results may be partially an artifact of the price effects associated with changes to the S&P 500 index. Evidence of asymmetric price responses upon changes to index constituency status, detailed in Chen, Noronha, and Singal (2004) , and competing explanations for the price effect validate this concern.
To examine how sensitive our results are to the event effects, we run an additional set of regressions in which we exclude companies from our samples if they were either added to or deleted from the S&P 500 index over the prior two months. The results obtained from these regressions were quantitatively unchanged.
V.
Concluding Remarks
This study is the first to explore the long-run relationship between S&P 500 index fund money flow and corporate valuations. Through a series of panel regressions, we examine 13 whether money flow into S&P 500 index funds impacts price-to-earnings ratio and priceto-book ratio. The results are consistent with the hypothesis that money flow into S&P 500 index funds positively impacts the price multiples of companies that are in the index relative to those that are not. Additionally, it lends empirical support to the theory of downward sloping (i.e. not horizontal) demand curves for stocks.
Based on the results from our empirical study, it appears that the preference shift towards index fund investing is reducing the informational efficiency of stock prices.
Informed investors may recognize the oversupply of capital allocated to stocks in indices and then place arbitrage trades which counteract the effect. However, the speed of adjustment back to equilibrium valuations will be slow in the presence of inattentive investors (Duffie, 2010) . By their nature, index fund investors are inattentive to asset valuations and, as described in De Long, et al. (1990) and Shleifer and Vishny (1997) , arbitragers (and perhaps most importantly those who provide them with capital) are rather impatient 5 . To elaborate, prior theoretical work implies that, in the specific setting examined in this study, the preference shift towards index fund investing is an endogenous determinant of the speed of adjustment and as a result intertemporal arbitrage opportunities stemming from the shift will be unattractive. Moreover, until the preference shift abates, attempting to arbitrage the mispricing away may drown those informed traders swimming against the tide of passive investment. This is because, as discussed in
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De Long, et al. (1990) , the impact of noise trader risk on asset prices is increasing in the proportion of noise traders in the market.
Mispricing among equities within the index may have adverse implications, including a reduction of the allocative efficiency of the stock market and investors' performance evaluations of actively managed funds. These and other economic consequences are discussed in Wurgler (2010) . Grossman and Stiglitz (1980) show that profits from valuation motivated trades are increasing in the proportion of uninformed participants in the market. Alexander Cici, and Gibson (2007) find that valuation-motivated trades by mutual fund managers outperform non-valuation motivated trades, and that this outperformance was greater in the more recent period (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) than it had been between 1980 -1991. The increased magnitude of the effect over a period characterized by a preference shift towards passive investing lends credence to Grossman and Stiglitz (1980) theory. This implies that heavy passive investment in a single segment of the market may eventually lead to valuations that reflect a lower cost of equity capital for firms that benefit from passive investment. Conversely, firms outside of popular indexes may have a higher cost of capital and may present increasingly attractive opportunities for investment. 
